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• Unknown disease was reported in Swati fish (Schizothorax
plagiostomus) of River Swat which caused large scale mortality of 
Swati fish in District Malakand and District Swat.
• It was reported that the mysterious disease that has been spread in 
Swati fish, was also spread into another fish species.
Reference: Memo No. 610/ dated 09/05/2016, Office of the District Magistrate, 
Swat
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Yousafzai et al., 2010, 
2012; Yousafzai and
Shakoori, 2009, 2011
2011 24 Khattak et al., 2015
2011 23 Rauf et al., 2015
2017 16 Khan et al., 2020
Decline in Ichthyofaunal Diversity
(River Swat)
Year
Number of species 
reported in River Swat
Reference
---- 39 Mirza, 2007
2011 35 Hassan et al., 2013
2013 18 Ishaq et al., 2014
Organic Contaminants of Interests
• Hormones and Endocrine Disruptors
• Pesticides








Oasis® HLB SPE disks and cartridges  eluted with methanol followed by 
acidified methanol (0.5% glacial acetic acid) & concentrated with N2 gas
Shimadzu UPLC with Phenomenex Kinetex Evo C18 column 
A) 0.15% acetic acid in H2O (-) or A) 0.05% ammonium formate and formic acid in H2O (+) 
B) MeOH
AB Sciex 5600 Triple TOF for target and non-target analysis
Data analysis with Multiquant and non-target search with Sciex OS Software
Results
Compound River Sediment
Use Name 2018 (ppt w/v) 2019 (ppt w/v) 2018 (ppt w/w) 2019 (ppt w/w)
Stimulant Caffeine 12 - 129 60 - 8452 <LOQ - 20,400 <LOQ - 18000
Phthalate Plasticizer
Bis (2-ethylhexyl) phthalate 60 - 603 205 - 3105 1,330,000 - 8,520,000 2,800 - 78,600
Benzyl Butyl phthalate <LOQ - 137 ND - 36 ND - 23,150 ND
Di nonyl phthalate <LOQ - 44 49 - 345 ND <LOQ
Diethyl phthalate 59-95 46 - 283 49,500 - 310,700 <LOQ - 416,000
Diisobutyl phthalate 
Di-n-butyl phthalate
< LOQ - 72 54 - 841 8,200 - 577,000 ND - 56,390,000
Bis (2-methoxyethyl) phthalate <LOQ - 20 27 - 75 ND ND
Plasticizer BPA <LOQ <LOQ - 86 35,400 - 197,400 <LOQ - 110,000
Herbicide/Insecticide
Butachlor < LOQ - 98 ND ND ND
DEET 18 - 55 < LOQ - 56 7,800 - 75,500 ND - 47,680
Pharmaceuticals
Sulfamethoxazole <LOQ <LOQ - 76 ND ND
Diclofenac <LOQ ND - 520 ND ND
Ibuprofen ND - 21 ND - 416 ND ND
Acetaminophen <LOQ ND - 612 100 - 16,100 <LOQ - 25,900
Naproxen <LOQ <LOQ - 207 ND ND
< LOQ = below limits of quantitation





Σphthalates (ppt) Σpharmaceuticals (ppt) 
Swat River: High Flow (2018) and Low Flow (2019)
Σphthalates (ppt) Σpharmaceuticals (ppt) 


























Bisphenol A < LOQ – 86 50,000 – 11,000,000 660,000 – 18,000,000 
US EPA ECOTOX Knowledgebase (2019)


























• Higher concentrations of phthalates and pharmaceuticals at Sher Abad, 
Panjigram and Barikot sites of River Swat are possibly due to massive 
solid waste dumping along the river bank.
• River Kabul receives untreated sewage waste of big cities including but 
not limited to Charsadda, Mardan, Peshawar.
• Future work: 
1. Fish samples (fillets) were collected from the Kabul and Swat Rivers will be 
analyzed for target contaminants to determine bioaccumulation
2. Suspect screening will be conducted in fish tissue samples
3. RNA expression analysis (qPCR) will assess feminization in male fish
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